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LET  T  E  11 

KKOM 

THE  SECRETARY  OF  WAR, 

TBAKSUlTTIHOi 

WITH  A  LETTER  FROM  THE  CHIEF  OF  ENGINEERS,  REPORTS  OF 
EXAMINATION  AND  SURVEY  OF  BUTTERMILK  CHANNEL,  NEW 
YORK  HARBOR. 

 ^  ei? 

December  6,  1900.—  Referred  ta-Jtoe^ty"™iittee  cm  Rivera       GuuborB,  and  ordored 

Y  Mo  be  i-rwttjC,  ^y 


Waii  Di  i'm;  i  mi  n  i . 
Witslihxjton,  D.omb.  r  Jf.  1000. 
Sir:  I  have  the  honor  to  transmit  horewith  a  latter  from  tho  Chief 
of  Engineers,  United  States  Army,  dated  December  L,  instant, 
together  with  reports  of  Mnj.  W.  L.  Marshall,  Corps  of  Engineers, 
dated  June  25  ana  November  28,  1000,  ol  :i  preliminary  examination 
and  survey,  respectively,  of  Buttermilk  Channel.  New  York  Harbor, 
made  in  compliance  with  the  emergency  river  and  harbor  act  of  June 
6,  1900. 

Very  respectfully,  Elihu  Root, 

Secretary  of  War. 

The  Speaker  of  the  House  of  Representatives. 


Office  of  the  Chief  of  Engineers, 

I'm  i  ed  States  Army, 

Wn,L;,,„t^  ft,,:  mh<£l  l'.IOO. 

Sir:  I  have  the  honor  to  submit  the  an  o^jnugei^^'ild 
dated  respectively  June  25  and  Noven|8ejT28,  1900,  with  m4jpS.bv 
Maj.  W.  L.  Marshall,  Corps  of  EngineittsTnipou  pb,hVi'jMM*xim,W1^ 
tion  and  survey,  made  to  comply  with  the  \<v>  <\Q\<tu*  ft  I  rrrrmc  Tgcitf'v 
river  and  harbor  ai  t  of  June'ti.  l'.Min\nf  J?uttcnnill<  ( 'haim^J, 
York  Harbor,  with  a  view  to  obtainingx^fiauw^j  ^  ,the  Qm^^ldtb 

II  D-04  X 


2  1 100$.  BUTTERMILK  CHANNEL,  NEW  YORK. 

mid  depth  08  that  contemplated  by  the  project  adopted  for  Hay  Kid"e 
and  Hod  Hook  channels. 

Thr  project  for  Bay  Kidgc  and  Red  Monk  channel*  contemplates 

Bccunng  a  depth  oi  l"  feet  at  mean  low  water,  with  width  of  1,200 
feet,  these  dimensions  having  been  adopted  by  the  terms  of  the  river 
and  harbor  art  of  March  .;.  1  v.i'.t. 

Major  Marshal]  is  of  opinion  that  a  channel  of  very  nearly,  if  not 
ouite,  the  dimensions  specified  by  the  act  of  1000  can  be  made  without 
the  cxpcir-c  of  rork  excavation,  and  the  estimate  presented  contem- 
plates the  excavation  of  a  channel  of  the  required  dimensions,  so  far  as 
it  can  be  done  without  requiring  the  removal  of  rock  in  place  or 
of  bowlders  of  over  5  cubic  yards  volume,  which  can  not  readily  be 
handled  by  the  usual  class  of  dredges.  The  cost  of  the  dredging  work 
is  estimated  at  $1,900,000.  The  local  officer  states  in  this  connection 
Bbat  the  question  of  removing  rock  in  place  or  bowlders  of  over  5  cubic 
yards  volume  should  be  considered  in  any  contract  that  may  be  made 
on  the  basis  pf  the  estimate  furnished,  leaving  the  removal  of  such 
rock  and  bowlders  to  be  provided  for  when  their  presence  can  be  deter- 
mined and,  if  found,  their  quantity  estimated. 

In  his  report  on  preliminary  examination  Major  Marshall  expressed 
the  opinion  that  the  proposed  increase  i„  the  dimensions  of  Buttermilk 
hannel  would  be  an  advisable  work  for  the  United  States  to  under- 

Very  respectfully,  your  obedient  servant. 

John  M.  Wilson, 
Brig.  Gen.,  Chief  of  Bwirusera. 

Hon.  ttum;  Root,  "  8'  Ar""'- 

•Sa;; /„,-,/  .;/'  lit//'. 


PRELIMINARY  EXAMINATION  OF  BUTTERMILK  CHANNEL,  NEW  YORK 
HARUOR,  NEW  YORK,  WITH  A  VIEW  TO  OBTAINING  A  CHANNEL  40 
FEET  DEEP  AT  MEAN  LOW  WATER  AND  1,200  FEET  WIDE. 

United  States  Engineer  Office. 

New  York  City,  June  25,  1900. 
(ieneral:  I  have  the  honor  to  submit  the  following  report  upon  a 
preliminary  examination  of  "Buttermilk  Channel,  New  York  Harbor 
with  a  view  to  obtaining  a  channel  of  the  same  widlh  and  depth  as 
those  contemplated  b\  Hie  project  adopted  for  Bay  Ridge  and  Red  Hook 
f*™6%00  provisions  of  act  of  Congress  approved 

The .project adopted  for  Bay  Ridge  and  Red  Hook  channels,  under 
•  ..t ho nty  of  the  river  and  harbor  act  of  1899,  contemplates  a  width 
Oi  1 ,200  feet  and  a  depth  of  40  feet  at  men,,  low  water,  and  these  are 
the  dimensions  m  view  in  this  examination. 

neeti,t'H!llFC!mi"m'1  iS  ft*  f?ou""  ''-'"  '-v  °»oof  fcwo  channels  con- 
necting the  East  River  with  the  main  (  hannel  of  New  York  Harbor 
ii  .Mends  al.mjrtue  Brooklyn  water  front  southwesterly  to  lied  Hook 

^££™?%ty  H  i         •  —  2 

1    •  ll.-  -xti,.,ne  length  ot  Buttermilk  Channel  from  the  40- 

pmrwin  East ,Biyer  to  the  40-foot  cum  in  the  main  channel  is 
H  miles.     I  hroughont  this  length  the  channel  had  a  natural  depth  of 
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about  26  feet  ut  mean  low  water,  buf  the  deep  waterway  was  orooked, 
in  many  places  narrow,  and  on  account  of  the  rapid  current  it  waa 
very  difficult  t<>  follow.  Improvements  made  under  different  projects 
adopted  and  completed  since  1880  have  resulted  in  making  the  26-foot 
channel  1,000  feet  wide. 

Under  provision  of  the  river  and  harbor  act  of  1896,  a  survey  was 
made,  with  a  view  to  deepening  Hay  Ridge,  Red  Hook,  and  Buttor- 
milk  channels,  so  as  to  make  one  continuous  channel  30  feet  deep  at 
mean  low  water  and  1,000  feet  wide,  with  an  alternative  proposition 
for  depths  of  35  feet  and  widths  of  1,200  feet  The  report  on  this 
survey  was  print. -d  in  tin- annual  ivport  of  (lie  Chief  of  Knginceis  for 
1897,  "page  1178. 

The  piers  and  landings  along  Buttermilk  Channel  are  points  Eoi 
receiving,  storing,  and  shipping  large  quantities  of  freight,  gram. 
South  American.  Carribean,  Mediterranean,  and  miscellaneous  good.-. 
The  freight  terminal  of  the  Ward  Line,  the  Prince  Lino,  the  Anchor 
Line,  the  Lamport  «&  Holt  Line,  an-  on  tin-  channel. 

The  commerce  of  Buttermilk  Channel  consists  of  widely  varying 
classes  of  goods,  including  large  amounts  of  sugar  and  coffee,  cotton, 
and  other  articles  received  and  -hipped  to  Smith  American.  ( 'arrihean, 
and  Mediterranean  ports. 

For  the  calendar  year  1899  a  fairly  accurate  statement  of  freight- 
received  has  been  obtained;  no  records  of  freights  shipped  are  pro- 
curable; in  previous  years  the  shipments  have  exceeded  the  receipt- 
by  an  average  of  about  10  per  cent,  and  the  same  ratio  may  be  assumed 
for  1899. 

Gjininrrruil  atnti*hcs  Jot  Hic  ailrwltir  ymr  1. 109. 


Tons. 

EsllniHlnl 
value 

6,857,292 
6,111,000 

$177,  otb  iia 
i»(  no,  ooo 

12, S01, 292 

873,751, M2 

VesuU  arriving  and  departing  (1899). 


No. 

Droit. 

Tonnage, 

1,940 
507 
31,890 

Feet. 
18-29 
12-26 
(') 

Trmi 
l.iMi  li,  -m 

MO-3,000 
0) 

.13, 148 

1  No  record. 


The  above  statement  is  for  cargoes  and  vessels  at  the  several  piers  and  landings. 
There  is  no  means  of  making  even  an  approximate  estimate  of  the  amount  of  freight 
which  passes  through  this  channel  without  touching  at  the  landings. 

In  my  opinion  the  improvement  of  Buttermilk  Channel,  with  a  \  iew 
to  obtaining  a  channel  of  the  same  width  and  depth  a-  those  contem- 
plated by  the  project  adopted  for  Bay  Ridge  and  Red  Hook  channel-, 
would  be  an  advisable  work  to  be  undertaken  by  the  United  States, 
both  on  account  of  the  very  large  amount  of  commerce  carried  on  in 
this  channel  and  because  until  it  is  so  improved  the  projected  improve- 
ment of  Bay  Ridge  and  Red  Hook  channels  will  be  of  local  use  only. 
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their  availability  as  an  entrance  to  East  River  being  limited  by  the 
depth  obtained  m  Buttermilk  Channel. 

A  8urve\  "f  the  channel,  consisting  principally  of  borings,  will  be 
neccssai  j  i..  determine  the  character  of  material  existing  down  to  the 
depth  of  K>  feet  below  mean  low  water.  Nearly  all  the  other  data 
required  can  be  obtained  from  previous  surveys.  It  is  impracticable, 
at  any  reasonable  cost,  to  obtain  complete  information  as  to  the  char- 
acter of  material,  and  particularly  as  to  the  presence  of  rock,  in  a 
proposed  channel  of  40  feet  depth  and  of  great  length  and  width. 
The  survey  contemplated  would  determine  the  kind  of  material  at 
certain  seleoted  points,  from  which  the  general  kind  of  material  may 
be,  with  a  fair  degree  of  probability,  inferred.  A  survey  sufficient 
for  this  purpose  is  estimated  to  cost  $3;00p.  There  is  a  balance  of 
funds  remaining  from  prior  appropriations  available  for  work  in 
Buttermilk  Channel  which  will  l.e  sufficient  for  making  this  survey. 
Very  respectfully,  your  obedient  servant, 

W.  L.  Marsh  \i  i . 
Major,  Corps  of  Eu</i io-.  ts. 

Brig.  Gen.  John  M.  Wilson, 

<'lu,f  of  IuHjhuvrs.  II.  S.  A. 

(Through  the  Division  Engineer.) 

(First  Indorsement] 

Northeast  Division  Engineer  Office, 

.V,  w  York,  June  2.5,  WOO. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  with  recommen- 
dation thai  i  lie  survey  be  authorized  at  the  estimated  cost  of  $3,000, 
the  expenses  to  be  defrayed  from  existing  balances,  which  are  ample 
for  the  purpose. 

G.  L.  Gillespie, 

Colonel,  Corps  of  Engineers, 

Division  Engineer. 

[Second  Indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Armt, 
Jwne  30,  1900. 

Respectfully  submitted  to  the  Secretary  of  War. 
Under  the  [>ro\  isions  of  the  emergency  river  and  harbor  act  approved 
June  fi.  1!»00.  a  preliminary  examination  has  been  made  of  Buttermilk 
Channel,  New  York  Harbor  (full  text  of  item  quoted  within). 

The  locality  is  reported  to  be  worthy  of  improvement,  and  I  recom- 
mend that  a  survey  be  made  and  the  cost  of  the  improvement  be  esti- 
mated, the  expenses  of  the  survey  to  be  paid  from  balance  of  former 
appropriations  available  for  improving  Buttermilk  Channel. 

John  M.  Wilson, 
Brig.  Cm.,  Chief  of  Wngmeers. 

U.  S.  Army. 

(Third  Indorsement.] 

War  Department. 

July  2,  WOO. 

Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War: 

John  C.  Scdfiei.d, 

Cldef  Ulerk. 


BUTTER  MILK  CHANNEL,  NEW  Yi  IRK.  •> 

SURVEY  OF  BUTTERMILK   CHANNEL.   NEW   YORK    HARBOR,    N '  «)RK, 
WITH  A   V 1 K W  OBTAINING   A  CHANNEL  40   FEET  DEEP   A!  MEAN 

LOW  WATER  AND  1,200  FEET  WIDE. 

United  States  Bnoini  i  b  Oepiob, 

X,r  Yuri Cll,,.  X„,'r„i/»r  as,  woo. 

General:  I  have  the  honor  to  submit  the  following  report  upon .the 
8U™  of  Buttermilk  Channel,  Novi  loikBWbw,  made  under  author- 
i  v  ,,f  th-  Secretary  -.f  Wiir.  dated  Julv  -.  l!       and  pursuant  to  the 

o  -  ..f  .l,-  Hvorund  harbor  aet  of  I'-  Th  <  a.  t  au thonmU 
Lrv-N  of  the  .-lmnm-1  with  "a  vie*  to  obtaining  a  channel  of  thoiUM 

width  and  depth  as  those  contemplated  h>  the  pro].,-t  a.  opted  f<>,  Ba\ 
Ke  and  Red  Hoofc  channels."  Thi,  .,..•:«..>  a  .1,  ,-th  ot  .» tee  at  mean 

with  Width  »f  l,*H>fn.t.tl,,.Mh,M^ 

lied  Hook  channels       iti.  «l  in  the  river  and  harbor  act  of  18»J. 

Herewith  is  Uninsmltted  a  map  showing  accurately  the  present  d.  ptbs 
i„  Buttermilk  Channel  and  the  location  for  the  proposed  channel  of  40 
Set  depth  and  1,200  feet  width,  and  a  supplementary  chart  showing 
the  character  of  material  ascertained  by  borings.    , 

The  borings  wore  made  with  water  et  throughout  the  proposed 
channel  to  ascertain  the  kind  of  material  below  the  hot  on..  In  he 
uSr  iartof  the  channel  it  was  found  to  bo rather  harder  beowthe 
,  ,n  tba.,  at  the  bottom,  ami  the  hank  of  bowlders. along  the  Gov- 

,      ,  shoiv  is  somewhat  .nor,  extended  than  had  been  ant  ei- 

SS  S  the  lowerfeouth)  partof  thecbannel  to.  jaterial  issoft  to 
and  beyond  the  depth  of  40  feet.    It  is  not  expected  that  rook  n 

!  ,.  S  ncouSered  within  the  limits  of  the 

but  this  can  not  be  positively  asserted  because  after  considerable  depth 
of  penetmtion  i  is  not  possible  by  am  method  short  ol  actual  excava- 

tio nZd\  between  lodge  rock  and  I  Mors.     In  any  case 

,  i,v,d,h;.  a  channel  of  very  n,arly.  if  no.  .mite,  the  ^cotcd 

dimensions  can  be  made  without  the  expense  oi  rock  excavation.  Che 
estimate  herewith  contemplates  the  excavation  of  a  ohanne  of  the  full 

SSSSdd  Sons  soPfar  as  .«  can  be  done  without  requiring 

Kmoval  of  rock  in  place,  or  of  bowlders  of  over f  cubic jards  volume, 
which  can  not  readily  be  handled  by  the  usual  class  of  dredges.  Thw 
SmSconsi.lon  d  i  V  contract  wh.,1.  ,„aj  bo  » do  on  th,  has J 

of  this  estimate,  leaving  the  removal  ot  rock  in  place  and  Kirgei 

bowuiorUo  bo  provided  tor  who,.  their  presence  can  be  detern  id 

and,  if  found,  their  quantity  estimated.  . 
Tin.  estimate  of  cost  of  excavating  this  channel  is  as  follows. 

Dredging  6,889.000  cubic  yardflof  ..mic-rial.  bcow  mea»urement,  at  avor-      ^  ^ 
Total  estimated  cost  

The  survey  was  made  under  the  -.supervision  of  Mr.  Henn  N.Bab 
cock ^assistant  engineer,  whose  report,  transmitted  herewith,  contains 
further  details  of  the  work. 

Very  respectfully,  your  obedient  servant, 

3      r  \V.  L.  Marshall, 

MityOT,  Corps  of  Engi Men. 

Brig.  Gen.  John  M.  Wilson, 

Okie/ of  Engineers,  I  ■  s- 
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recoict  of  mr.  henhv  n.  oaflfock,  assistant  en<;  inker. 

United  States  Engineer  Office, 
New  York  (Mn,  November  34, 1000. 

Major:  I  have  the  honor  to  submit  the  following  report  tii >n  tin?  survey  of  Butter- 
milk Channel,  New  York  LIurbor,  with  reference  to  excavating  it  to  a  depth  of  40 
feet  at  mean  low  water,  with  width  of  1,200  feet. 

The  survey  was  l>egun  in  August  and  completed  in  October,  1900;  the  accompany- 
ing map,  scale  400  feet  to  the  inch,  shows  the  present  condition  of  Buttermilk  Chan- 
nel mid  the  best  location  for  a  deep  channel  of  the  dimensions  proposed. 

The  total  length  of  such  a  channel  is  about  14,000  feet,  extending  from  the  40-foot 
curve  in  East  River,  near  the  Wall  Street  Ferry  crossing,  to  the  40-foot  curve  in  the 
main  channel,  about  lj  miles  below  the  south  end  "i  '  i  ivernore  Island. 

In  addition  to  the  soundings,  firings  were  taken  to  determine  the  character  of 
material  to  bo  excavated.  The  total  number  of  locations  of  borings  was  2,023;  they 
were  distributed  most  thickly  in  the  upper  part  of  the  channel  opposite  Diamond  and 
Cocnties  reefs,  where  the  presence  of  ledge  rock  was  most  suspected.  The  borings 
were  made  with  a  water  jet,  using  a  Worthington  pump  7§  by  5  by  6  inch  stroke, 
with  8-inch  discharge  reduced  to  1  inch  at  the  nozzle.  The  pump  was  mounted  on 
the  U.  S.  s.  Manxu*  t,  and  her  derrick  was  used  for  handling  the  pipe,  which  for 
the  length  required  weighed  about  250  pounds.  The  steam  pressume  at  the  boiler 
averaged  about  135  pounds;  the  water  pressure  at  the  pump  discharge  at  its  maxi- 
mum was  126  pounds,  hut  where  the  bottom  was  moderately  soft  the  pressure 
was  cut  down.  This  apparatus  worked  rapidly  in  mud,  sand,  and  gravel,  aud  slowly 
in  clay  if  not  very  stiff;  where  bowlders  were  thick,  it  could  be  sunk  around  and 
between  them  to  a  penetration  of  8  to  15  feet;  but  below  that  depth  it  could  not  be 
depended  upon.  Turning  aside  from  the  stone,  the  pipe  would  run  down  obliquely, 
getting  wedged  between  or  abutting  against  I  towlders,  and  repeated  trials  in  t  he  same 
vicinity  would  give  the  same  result  at  varying  depths.  The  weakest  part  of  the  outfit 
was  the  couplings  which  join  together  the  sections  of  pipe;  no  couplings  could  be 
found  in  the  market  which  would  stand  the  strain  on  a  pine  45  feet  long.  Special 
Couplings  made  to  order  of  mild  steel  and  G  to  8  inches  long  would  have  proven 
economical  in  the  end. 

The  character  of  material  to  be  removed  is  as  follows: 

In  the  upper  part  of  the  channel,  above  Red  Hook,  on  the  east  side,  sand  and 
gravel  to  depths  of  L'S  to  35  feet;  In-low  Mm!,  flay,  and  in  front  of  Atlantic  avenue, 
a  small  reef,  probably  hardpan;  in  mid-channel,  sand  and  gravel,  with  occasional 
bowlders:  in  the  eddy,  where  the  East  River  and  Buttermilk  tides  meet,  the  sand  is 
rather  soft  for  a  depth  of  3  to  5  feet  ;  on  the  weal  side,  above  Governors  Island,  is 
similar  sand  and  gravel  and  occasional  bowlders.  This  is  the  section  where  ledge 
rock  is  apparently  most  liable  to  occur,  and  in  several  points  the  pipe  could  not  lie 
driven  to  40  feet  depth,  but  such  points  are  more  or  less  separated,  and  it  seems 
probable  that  they  indicate  bowlders  rather  than  several  peaks  of  ledge  under  the 
sand.  Along  the  Governors  Island  shore  the  bank  is  full  of  bowlders,  and  could  not 
In  penetrated  to  the  required  depth;  there  is  no  reason  for  suspecting  rock  in  place. 

South  of  Red  Hook  the  bottom  is  sand  or  mud,  generally  quite  soft  and  nowhere 
hard. 

ESTIMATE  OF  AMOUNT  OF  EXCAVATION  AND  COST. 

In  estimating  the  amount  of  material  to  he  removed  in  order  to  make  a  channel  of 
the  proposed  depth  and  width,  it  is  assumed  that  the  hanks  of  the  channel  will  stand 
at  a  Blope  of  1  upon  4,  that  the  unavoidable  irregularities  of  bottom  will  be  equiva- 
lent to  1  foot  additional  depth,  and  that  the  material  will  measure  25  per  cent  more 
In  scows  than  in  place. 

Cubic  yards. 

Total  excavation  in  place  for  channel  of  even  depth  of  40  feet,  mean  low 


water,  and  1 ,200  feet  wide,  with  side  slopes  of  1/4   4, 948, 000 

Add  for  irregular  bottom,  equivalent  to  1  foot  additional  depth   563,000 

Total  yardage  in  place   5, 511,  000 

Increase  of  bulk  in  scows,  25  per  cent   1, 378, 000 

Total  excavation,  measured  in  scows   6, 889, 000 


Of  this  amount  1,890, (MX)  cubic  yards  in  place,  equivalent  to  2,360,000  yards  in 
smws,  or  about  one-third  of  the  whole,  may  lie  classed  as  hard  dredging,  containing 
considerable  amounts  of  clay  and  bowlders,  the  other  two-thirds  being  classed  as 
comjmratively  easy  of  excavation.  The  demarcation  between  the  two  classes  of 
material  is  of  course  not  sharply  defined,  and  the  proportion  is  au  estimated  one. 
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There  fa  no  dredging  plant  already  built  in  thia  ricinltj  whi.  h  U  i  ipable  ol  dredg- 

™*  to  40  feet  depth  with  economj  andol  c  toting  a  work  ol  thia  amountwitlnn 

a  reasonable  period,  say  four  y^.r-  li  the  entire  worli  «...  authorfaod  ondor  a 
"nX  o-ulinuiiitf  ontn.Vt,  -  thai  b.dd.  .v,  »  .1  !»•  warn.nj.-d  ...  P i  «  lo  budd 

anew  plant,  orto  alter  or  enlarge  existing  planto,  n  Ureal  ••>        IJ r  jwj 

scow  measurement,  would  be  is  cents  for  two-£irda  ol  he  work  and  42 . .  ata  for  the 
remaining  third,  being  an  average  ol  26  cento  per  yard  for  th  entire  work.  It 
would  be  much  higher  than  the  rates  obtained  tot  Baj  Ridge  and  ^  MMk  ohtt- 
neb,  both  on  account  of  the  character  ,.f  the  material  and  tfie  stronger  bdalcurrent 
An  offer  might  be  made  at  lower  price  than  2fl  cenfa.PW  yard  parb.  olarly  ««pori- 

ence  shows  that  the  Bay  Ridge  contract  lbs  profitebleon.  for£h        tra.  ton    n  ia 

believed,  however,  that  under  present  conditions  the  price  mentioned  is  o  fair  cell- 
mate  of  probable  cost. 

6.88H.000  cubic  yanls,  at  26  cents  per  yard,  measured  in  scows  *1,  jjil.  U» 

Supervision  and  contingent  expenses,  about  0  per  cent   '"0|  "w 

Total   1'fl00'000 

The  survey  was  made  by  a  party  under  immediate  charge  <>f  Mr.  Glen  E.  Baleh. 


surveyor 


Very  respectfully,  your  obedient  servant,  ^  ^ 

Anuiuui  Engineer. 


Maj.  W.  L.  Marsuai.i., 

Corps  of  Bnginem,  U.  S.  A. 
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SURVEY  or 


□  u  n  v  l  r 

BUTTERMILK  CHANNEL  ,  NEW 


VOHK  HARHOH 


WITH  REFERENCE  TO  A  CHANNEL  40  FEET  DEEP  AT 
MEAN  LOW  WATER  AND  1200  FEET  WIDE. 


Authorized 
BY  THE  RIVER  AND   HARBOR  ACT  OF  1900 
and    made    under   direction  of 


Major  W.L.Marshall  ,  Corps  of  Engineers, U.S. A 

by    party    ifi    charge  of 
H.N.Babcock,Asst.  Engp.;  G.E.Balch Purveyor, 
H.S.Andrew  and  R.P.Murden, Draftsmen. 


SCALE  ■:  6000. 


ENGINEER  OFflCL,  U  S  ARMY, 
He*  for  A.  /V.  y ,  Ho*em6cr  23.  /900. 


To  occompony  report  or  tflt*  dote  to  Oie 
C/tiof  of  Cnyineers 


Hlojor,  Corjoo  of  £ng//rcer3. 
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